###### Strengths and limitations of this study

-   The study will be conducted at three hospital sites that provide services for a broad range of older people being discharged to the community.

-   A process evaluation will be conducted alongside the main trial to aid in understanding how the patient education programme influences engagement in falls prevention strategies after discharge.

-   Unanticipated changes to local healthcare services may affect participation in the trial or follow-up procedures after discharge.

Background {#s1}
==========

Population ageing is a growing challenge for healthcare systems worldwide.[@R1] Advanced age is accompanied by an increased risk of falls,[@R2] [@R3] which are associated with physical injury, loss of independence and reduced health-related quality of life.[@R4] Falls are also the leading cause of injuries that result in older people being admitted to hospital.[@R9] After hospital discharge, falls rates are increased compared to community dwelling populations[@R10] and there is a high risk of other adverse events.[@R14] Older adults have over twice the risk of sustaining a hip fracture after hospitalisation, especially in the month after discharge,[@R15] and around one-third experience functional decline compared to their preadmission level of activities of daily living.[@R16] [@R17]

When older people transition from the hospital to the community, there is a transfer in responsibility for healthcare from the inpatient team to the person and their community healthcare team and patients can be encouraged to take an active role in this transition.[@R18] [@R19] However, a large observational study found patients to have low levels of knowledge about how to reduce their falls risk and low levels of engagement in suitable exercise programmes.[@R20] [@R21] Risk-taking behaviour in this population is also common, as a result of older people wanting to remain independent and having difficulty recognising and compensating for their physical limitations.[@R22] Further, recent observational research has identified that both patients and health professionals rarely initiate conversations about falls during the postdischarge period, with each feeling that the other group will tell them if there is a problem.[@R23] Hence, there appears to be need for a structured education programme to empower older adults to actively manage the risk of falls that they face following discharge from hospital.

Little data exist to show whether pedagogically sound education for older people discharged to the community reduces fall rates. Previous recommendations that well-designed falls prevention education be provided to older people[@R24] [@R25] have not been based on data derived from the postdischarge older adult population. However, a recent systematic review of falls prevention studies (14 studies) that contained patient education, either alone or part of a multifactorial intervention, found that the interventions were effective in reducing fall rates among hospital inpatients and postdischarge populations (risk ratio (RR) 0.77, 95% CI 0.69 to 0.87).[@R26] A recent trial demonstrated that a strength and balance training programme can increase the rate of falls in the postdischarge population,[@R27] even though it is a key falls prevention measure in otherwise community-dwelling older adults. This finding suggests that direct extrapolation of community focused falls prevention interventions may not be safe for this population. Similarly, intensive inpatient education based on the health-belief model and focused on the prevention of falls in hospitals has been demonstrated to be one of the few successful falls prevention interventions for the inpatient setting.[@R28] However, there has been no carry-over effect of this approach into the postdischarge period identified when investigated,[@R12] most likely due to its in-hospital focus.

To meet this gap, we have designed and piloted an innovative tailored falls prevention education intervention that uses behaviour change theory.[@R29] [@R30] It targets older people being discharged from hospital and is designed to reduce falls and improve function after discharge. We conducted a successful pilot trial of this education programme showing reduced falls after hospital discharge.[@R29] We will now conduct a randomised controlled trial with the aim of determining whether this tailored education, reinforced by a health professional in hospital and after discharge, reduces rates of falls in older people living at home after hospital discharge.

The current study shall test the primary hypothesis that providing tailored falls prevention education that includes the provision of multimedia materials as well as individual health professional consultations and reinforcement in hospital and after discharge, in addition to usual care, reduces falls rates in older people after discharge from hospital compared to providing a social intervention in addition to usual care. The secondary hypotheses are that the tailored education programme will (1) reduce injurious falls rates; (2) decrease the proportion of people who become fallers during the trial period; (3) improve functional ability as measured by activities of daily living (ADL) and instrumental activities of daily living (IADL); (4) improve health-related quality of life (HRQoL); and will be more cost-effective compared to usual care.

We shall carefully analyse the different elements of our multimodal falls prevention programme by conducting a separate process evaluation and identify aspects that particularly contribute to effectiveness and feasibility. In addition to effectiveness outcomes and the process evaluation, we will record healthcare resource usage information and trial intervention costs for use in a subsequent trial-based economic evaluation (the details of which will be reported separately).

Methods {#s2}
=======

Design {#s2a}
------

Multisite RCT (n=390), adhering to Consolidated Standards of Reporting Trials (CONSORT) guidelines[@R31]: Assess for eligibility, followed by concealed randomisation; blinded baseline and outcome assessors, intention-to-treat analysis and two group parallel design (see [figure 1](#BMJOPEN2016013931F1){ref-type="fig"}**)**. The protocol is reported in accordance with the Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) 2013 Statement[@R32] (see online [supplementary additional file 1](#SM1){ref-type="supplementary-material"}).
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Alongside the main analysis of quantitative outcomes from the trial, we shall conduct a mixed methods process evaluation. The protocol for the process evaluation will be published separately.

Ethical considerations {#s2b}
----------------------

All participants will provide written informed consent to participate in the trial. Any amendments to the study will be agreed on by the trial management committee and submitted to all ethics committees for approval prior to being started.

Participants {#s2c}
------------

The population of interest is older people who are to be discharged after a hospital stay of longer than ∼5 days. Only patients who are to be discharged to the community will be included in our sample, as those patients who are discharged to supported accommodation are unable to engage in the decision-making that this education package will suggest. Additionally, research meta-analyses demonstrate that falls in supported accommodation require different interventions to those in the community.[@R33] Since telephone follow-up is essential to the education intervention and measurement of the primary outcomes, participants who have sensory impairments which mean they are unable to engage with the educator to undertake coaching through telephone calls will be excluded from the study.

Inclusion criteria {#s2d}
------------------

Patient 60 years of age or older, Abbreviated Mental Test Score \>7/10,[@R34] admitted to participating wards for this trial, discharged to the community, provides written consent to participate in the study, not previously enrolled in the study, able to understand English sufficiently to take part in the education and receive telephone calls.

Exclusion criteria {#s2e}
------------------

Unstable medical problem, discharged to transitional or residential care, requiring palliative care, short stay admissions that preclude screening, enrolment and intervention during the admission (defined as admission planned of \<5 days).

Settings {#s2f}
--------

Three rehabilitation wards located in Midland, Bentley and Armadale hospitals in Australia. These contain ∼100 rehabilitation beds (Bentley n=36 beds, Armadale n=40, Midland n=24) in total which manage geriatric rehabilitation for orthopaedic and neurological conditions and general functional decline, including patients with a primary diagnosis of stroke and postsurgical rehabilitation. Older patients admitted to these wards are almost exclusively over 65 years of age. The three settings provide comprehensive geriatric multidisciplinary care with after-hours support. Allied health services including physiotherapy and occupational therapy are provided each weekday, with weekend therapy cover provided in both wards for patients with acute medical requirements.

Older patients with complex mental health conditions that are the primary cause of admission are not managed on the rehabilitation units but admitted to a separate mental health unit. Older patients who undergo surgical procedures are admitted to surgical wards. All these wards are excluded from the recruitment procedure.

Randomisation and blinding {#s2g}
--------------------------

Participants will be allocated to groups in a 1:1 ratio in consecutive order after enrolment by the research assistant. Randomisation will be determined by a computer generated random number sequence that will be produced by a research collaborator from another state, who is not involved in recruitment, intervention delivery or data collection. The sequence is then placed in sealed, opaque, consecutively numbered envelopes. These envelopes are held securely at another University in a location that is not accessible by any on the trial team. Research assistants notify the educator when a participant is enrolled and the educator telephones the University to be given the participant\'s allocation. If the participant is allocated to the control group, the educator will inform the health professional who delivers the social intervention.

The investigators on the trial team will be blinded to group allocation. Research assistants who enrol patients and conduct baseline assessments are blinded to the group allocation throughout the study. The outcome assessor who conducts monthly phone calls to collect falls outcome data and postdischarge surveys will be blinded to group allocation. The educators are not involved in baseline data collection or telephone data collection. Hospital staff who organise discharge services remain blinded to participants' enrolment into the study*.* Blinding will be tested in the final month of the study for the research assistants and forward staff. Only the health professionals who deliver the intervention or social programme to the control group will know the patients group allocation. Participants cannot be blinded to receiving the intervention but will not be specifically informed whether the intervention they receive is as part of the control group or the intervention group. Participants will be reminded at enrolment, discharge and during monthly phone calls not to divulge their allocation to hospital staff, research staff or other patients and, in particular, not to discuss their intervention with other patients.

Intervention {#s2h}
------------

The overview of the intervention is presented in [table 1](#BMJOPEN2016013931TB1){ref-type="table"} using the Template for Intervention Description and Replication (TIDieR) checklist.[@R35]

###### 

Overview of the education intervention\*

  Item                      Description
  ------------------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  1\. Brief name            'Back to my Best'---Individualised multimodal education programme with trained health professional follow-up.
  2\. Why                   The framework of the programme has been designed based on evidence from previous falls prevention education trials.[@R12] [@R20] [@R21] [@R23] [@R28] [@R29] The design and delivery also uses concepts of adult learning and behaviour change theory.[@R30] [@R36] The programme will facilitate participant behaviour change and build motivation and capability. It will assist participants to undertake goal setting, and develop a practical plan of action.[@R29]
  3\. What---materials      A pre-made video of 10 min is shown to participants. It depicts two older adults in a real-life setting of their own home and is viewed on a handheld digital video player for ease of access. It is accompanied by a workbook which is printed in high-quality black/white with colour pictures to assist with comprehension, room for writing and in a large print, easy read format. A facilitator workbook and fidelity checklist will be used to deliver the intervention.
  4\. What---procedures     Participants are shown the video and issued with the workbook to read. The educator reviews the information presented with the participant by structuring the topics that are covered in the education as outlined: Module 1: Epidemiology of falls and functional decline after discharge, Development of awareness of personal risk of falls. Module 2: Self-assessment of falls risk to guide the plan and feedback of the therapist. Module 3: Develop a plan for undertaking required ADL and IADL when discharged, engaging in exercise and return to usual activity. Module 4: Identify possible barriers to plan, reinforcement and motivation.
  5\. Who---provided        Physiotherapists with a clinical background in rehabilitation and geriatrics and experienced at working in a hospital setting.
  6\. How                   Education is delivered face to face in hospital by the participants' bedside and through phone calls after hospital discharge.
  7\. Where                 The education will be delivered in rehabilitation wards of Western Australian hospitals and to participants' homes by telephone.
  8\. When and how much     In hospital---participants will ideally each have at least 2 sessions of education; the estimated time is ∼45 min of education. The aim is for between 2 and 4 sessions to be delivered and each session is designed to last ∼15 min, but this can be varied at the educator\'s discretion according to participants' needs. After discharge---the educator makes 3 phone calls, 1 each month for 3 consecutive months after discharge. Each call may last up to 15 min with time varying according to discussion of plan, with the estimated time being ∼30 min for total telephone contact.
  9\. Tailoring             All participants will receive the same workbook content and view the video and discuss the four modules as part of the education. However, relevant aspects of the education will be tailored according to participants' feedback during formative discussions. The educator will personalise the information provided, so it is relevant for that participant and develop an appropriate action plan which is designed to meet the participant\'s circumstances after discharge.
  10\. Modifications        Modifications to the intervention will be reported.
  11\. How well (planned)   The educators receive training at baseline in delivering the intervention by a therapist trained in delivering falls prevention education previously. An educator workbook with protocol and checklists for each module will be used by educators to deliver the intervention.
  12\. How well (actual)    Intervention delivery and the extent to which the intervention was delivered as planned will be reported.

\*Presented using the TIDieR checklist[@R35]

TIDieR, Template for Intervention Description and Replication

The intervention is based on pedagogically sound processes of adult learning principles.[@R34] The educator aims to foster the participants' motivation to learn, highlight personal relevance with the messages presented, draw on relevant prior experience and facilitate participation and interaction during the education sessions.[@R36] It is also adapted as recommended for low functional health literacy.[@R39] The digital video and workbook are designed to contain identical content, which depicts an older person as the patient model. The content is based on the principles of health behaviour change for understanding health-related behaviours.[@R37] These conceptualise that capability, opportunity and motivation interact to generate the desired behaviour; that is, engagement in falls prevention strategies and safe resumption of ADL and IADL. Capability includes having the necessary knowledge about falls prevention and skills to engage in the desired health behaviours. Motivation energises and directs behaviour, including goals and conscious decision-making. Opportunity includes all factors that lie outside the individual that prompt or make the behaviour possible.[@R30] Messages include recommendations (which can be tailored for each participant) to seek assistance if required for home tasks or personal care, instructions on how to engage in exercise at a suitable level for their function, to modify home or aids if required, to use their walking aid and to return to usual activities gradually. Inclusion of multimedia information delivery has previously been shown to enhance patient falls prevention knowledge and motivation to participate in falls prevention activities compared to provision of written materials alone.[@R40]

Participants will receive the falls prevention education by the educator in a one-to-one interaction by their bedside. Other staff or patients are not present during education sessions. The educator facilitates optimal engagement with the education by adjusting environmental or individual elements, including seated position and application of visual or hearing aids and checking that the participant is feeling alert and comfortably ready to engage in an education session. Participants are asked not to reveal their allocation to the assessors either at discharge or during phone calls, or to discuss their intervention with other patients.

Once per month for 3 months after participants leave hospital, those participants in the intervention group receive a coaching telephone call from the educator, which uses active learning principles and health behaviour change principles,[@R30] [@R36] [@R37] to reinforce and personalise the contents of the education for the participant.

Control conditions {#s2i}
------------------

The control group will receive between one and three (total estimated time of 45 min) sessions with a trained health professional person who will discuss aspects of positive ageing with participants in the control group, using a scripted programme. The session will be led by the health professional and will not give any specific falls prevention information to the participant.

Usual care {#s2j}
----------

All participants in the intervention and control groups will receive the education or social intervention in addition to usual care. Local falls prevention programmes operate on all wards and staff receive falls prevention education as part of regular staff training programmes. Patients receive falls prevention education as part of usual medical care; this is provided during the inpatient stay by allied health, medical and nursing staff and is ongoing to the patient\'s individual medical requirements. Discharge programmes at all three sites are provided as required for patients and include home visiting by healthcare workers, home assistance and ongoing outpatient rehabilitation. In addition, diagnostic specific falls prevention measures and other relevant health information is provided for patients and their families by means of brochures and self-help guides on the ward foyer and outpatients' area. The intervention gives participants capability and motivation to engage with usual care processes that are relevant to their circumstances and initiate their own actions. For example, the educator can discuss with a participant the rationale for a home visit by an occupational therapist and encourage the participant to engage with the therapist and accept the recommended therapy interventions.

Outcome measures {#s2k}
----------------

### Primary outcome measure {#s2k1}

Rate of falls in the first 6 months after dischargeThe definition of a fall event will be the WHO definition, namely: "an event which results in a person coming to rest inadvertently on the ground or floor or other lower level".[@R41]

### Secondary outcome measures {#s2k2}

-   Proportion of participants who sustain one or more falls during the 6 months after discharge

-   Rate of injurious falls in the first 6 months after discharge

### Definition of injurious falls {#s2k3}

Falls will be classified as injurious if they result in bruising, laceration, dislocation, fracture, loss of consciousness or patient report of persistent pain which is consistent with previous work in this field.[@R28] [@R42] [@R43] This classification will be determined by the research assistant who collects the falls data and who will be blinded to group allocation of the participants.

Falls outcomes will be measured in two ways. First, a falls diary will be issued to participants at discharge. The research assistant explains the definition of a fall as described above and asks participants to record any fall in their diary. Second, the research assistant calls each participant once per month for 6 months after discharge and asks about falls events using the recommended questioning method: ''In the past month, have you had any fall including a slip or trip in which you lost your balance and landed on the floor or ground or lower level?''[@R44] At this time, participants are also asked to check their diary and to recall any events in the past month as monthly recall has been shown to improve accuracy of recall of falls events by older people.[@R44] Participants' level of functional ability (with ADL and IADL) measured at baseline, discharge and 6 months after discharge, using the Katz Index of Independence in Activities of Daily Living[@R45] and the Lawton Instrumental Activities of Daily Living.[@R46]HRQoL measured at baseline and at 6 months postdischarge using the Assessment of Quality of Life scale (AQOL-6D).[@R47]

A nested mixed methods process evaluation will also measure secondary outcomes using qualitative and quantitative data which evaluate participants' response to the education using concepts of health behaviour change. This will include measuring motivation and capability to undertake falls prevention strategies in the 6 months after hospital discharge and behaviours undertaken in the 6 months after discharge that are based on the content of the education, which is tailored for each participant. Quantitative measurements will include levels of engagement in exercise (amount and type completed), levels of assistance received with ADL such as showering and IADL such as home care, changes made in the home, such as installation of equipment or rails and participants' reports of planning to gradually increase their functional activities. These measures are collected at baseline and again at 6 months after discharge. Qualitative methodology will be used to explore the action plans that are devised by the therapists in consultation with the participants, participants' levels of motivation and their response to the education, as well as any barriers or enablers they identify to engaging in their falls prevention action plan in the 6 months following discharge. The protocol for this mixed methods evaluation will be published separately.

Demographic data will be collected at baseline including age, medical diagnosis, length of stay in hospital, history of falls in the 12 months prior to hospital admission, number of mediations, whether psychotropic medications are taken, presence of depressed mood measured using the Geriatric Depression Scale (GDS),[@R48] diagnosis of visual problems and use of walking aids.

Healthcare resource usage {#s2l}
-------------------------

Healthcare resource use by participants in the 6 months after discharge, as well as resources used during provision of the trial intervention, will be captured from four sources during the trial for use in the subsequent economic evaluation (details of the incremental cost-effectiveness analyses to be reported separately). Healthcare resource usage information to be collected during the trial will include: Intervention provision record-keeping by research personnel relating to the frequency and duration of education sessions provided to each participant and associated record-keeping and any travel time.Medicare Benefits Schedule and Pharmaceutical Benefits Scheme databases held by the Australian Government Department of Human Services. These databases capture healthcare (eg, medical appointments) and pharmaceutical use outside of the Australian hospital system (capturing both subsidy and patient out of pocket expenses).The Western Australian Data Linkage System which identifies and links information regarding participants' usage of healthcare resources in Western Australia (including hospital and emergency department information not available from Medicare Benefits Schedule and Pharmaceutical Benefits Scheme databases).Participant interviews at monthly telephone follow-ups will capture data on other health and personal care resources (including time spent in respite or residential care) not captured elsewhere.

Procedure {#s2m}
---------

The trial started recruitment in August 2015. We shall approach people for consent within ∼1 week of their anticipated discharge from hospital. Potential participants will be informed both verbally and in writing of the aims and methods of the study and be encouraged to discuss the information with their family member or other support person(s) before consenting. Those who provide written consent will be enrolled into the study. Participants will then be randomised into two groups, the intervention and control groups. Both groups will continue to receive their usual care, which includes all usual discharge planning procedures. Participants in the intervention group receive the education in addition to their usual care. Participants in the control group receive a social visit to discuss healthy ageing. At discharge, all participants will be issued with a standard falls prevention brochure and their diary and instructions on how to record falls when they return home. The diary also provides information, a monthly calendar record for each of the 6 months and instructions about how to record details of any injury and how to seek help for any injury. Participants' families will be permitted to assist them to keep their diary and respond to telephone calls. Each month for 6 months after discharge, participants are called by outcome assessors to gather falls data and at the final call a time is made for the final discharge survey to be administered by the research assistant through a telephone call. The final phone call will measure participants' HRQoL and functional status. Participants in the intervention group will also receive an additional phone call once per month for 6 months after discharge to consolidate the education about engagement in falls prevention strategies. This call is conducted by the educator.

### Data management {#s2m1}

Any decisions about outputs and decisions from this trial shall be ratified by the trial Management Committee (A-MH, TH, CE-B, SMM, MEM, LF, RS, MB) and each of the named investigators shall be eligible to have authorship. All data management shall be overseen for quality by our management committee. Data entry and coding of the de-identified data will be conducted by trained staff and we will use range checks for data values. Personal information about participants will be kept separate from the main data set and will not be shared. It will be maintained in a secure file server research drive at Curtin University in order to protect confidentiality before, during and after the trial. All data will be securely managed and stored at Curtin University Australia as per National Health and Medical Research Council Australia guidelines.

### Safety and reporting {#s2m2}

We shall collect, assess and report to the human research ethics committees all solicited and spontaneously reported adverse events and other unintended effects of trial interventions or trial conduct. An independent data safety monitoring board, composed of a Geriatrician and a physiotherapist, both of whom have significant clinical research expertise, will monitor the trial. Data safety and process indicators will be summarised and reviewed monthly by the principal investigator and research personnel to identify potential safety, recruitment, treatment and attrition rates and any concerns noted and also reported to the human research ethics committees.

Statistical analysis {#s2n}
--------------------

Data will be analysed using an intention-to-treat analysis for all primary analyses using an α level set at 0.05. The primary outcome measure (rates of falls) will be analysed using negative binomial regression with adjustment for participant\'s length of observation in the study. This follows recommended statistical guidelines for analysing falls data.[@R44] The proportion of people who become fallers during the observation period will be compared between groups using logistic regression. Rates of injurious falls will also be compared between groups using negative binomial regression with adjustment for participants' length of observation in the study. Comparisons of primary and secondary fall-related outcomes between groups will be adjusted for whether the participant fell or not during hospital admission, whether they fell in the 6 months prior to hospital admission, receiving assistance with ADL prior to hospital admission, presence of depressed mood at baseline as measured by GDS and whether the participant used a walking aid or not at baseline. These covariates have each been demonstrated to be independently predictive of falls during the posthospital discharge period. Secondary outcomes of functional ability measured using the Katz and Lawtons' scales,[@R45] [@R46] and HRQoL measured using AQOL-6D[@R47] and will be compared between groups using linear regression with adjustment for the baseline values of each individual\'s outcome measure respectively. Protocol modifications will be reported in the final manuscript reporting the results of this trial. Statistical analyses for the process evaluation will be published separately as part of the process evaluation protocol. These analyses will include between-group comparisons of participants' engagement in exercise, levels of assistance obtained with ADL and undertaking home modifications, as well as levels of knowledge about falls prevention and motivation to engage in falls prevention strategies. Details of the economic evaluation (including analyses of incremental cost-effectiveness) will also be published separately.

### Sample size {#s2n1}

The primary outcome (falls rates) is measured as count data and will be analysed using negative binomial/over-dispersed Poisson regression. We conducted our power calculation based on detecting a 30% relative reduction in the rate of falls (negative binomial incidence rate ratio=0.70) from a control rate of 0.80 falls per person over the 6-month follow-up (based on our previous trial with n=350 with 6 months follow-up).[@R12] We used these data with a two-tailed α=0.05, power=0.80 and a 1:1 control to intervention allocation ratio and determined that a total sample size of N=372 was required.[@R49] In our previous study, we had a dropout rate of \<4%; therefore, we will enrol 390 patients to allow for a dropout rate of ∼5%.

Discussion {#s3}
==========

Falls remain a major source of socioeconomic burden and disability for older people[@R2] [@R3] and are highly problematic after discharge from hospital. Older people are a substantial subgroup within the posthospital discharge population; up to 25% of vulnerable older people incur an adverse event after discharge.[@R14] Extensive data are now available that describe the increased incidence of falls, falls-related injuries including hip fracture, functional decline, infection, medication complications and reduced health-related quality of life.[@R12] [@R13] [@R15] [@R16] Nevertheless, there are few evidence-based resources to assist healthcare professionals to provide effective falls prevention programmes once people are discharged back to the community. Evidence-based interventions that have succeeded in reducing falls in other populations and settings have been found to be ineffective or harmful in this population, creating a need to specifically develop and test interventions for this particular high-risk population. We will be delivering a novel tailored education programme to this at-risk group of older people. The trial has presently recruited 260 participants and is expected to finish recruitment and 6 months follow-up by January 2018. Our results will inform geriatric rehabilitation practice worldwide and also be used to help develop evidence-based clinical guidelines to further prevent falls and disability in older adults.
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